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Amputee Research—An Interdisciplinary 
Approach" 


VERNE T. INMAN, M.D. 


Committee on Prosthetics Research and Development 


Foncrions in contemporary society 
have become highly specialized, and efforts 
of specialists tend more and more to be con- 
centrated on self-limited problems. Yet re- 
searchers in the biological sciences, edu- 
cators, and physicians all need to under- 
stand the total living organism. This they 
cannot do unless means of communication 
between the specialists are found. 

The problem is of immediate concern. As 
a result of painstaking effort and great 
amounts of time spent in research on spe- 
cific diseases, medical services have been ex- 
tended to the successful treatment of many 
acute illnesses which had previously been 
approached only with a sense of helplessness 
—witness the development of heart surgery, 
blood banks, and intensive-care wards. But, 
while these patients are being well cared 
for, who is assuming responsibility in the 
field of chronic disabilities? Long-term pro- 
grams for patients with chronic disorders 
may not be nearly so intellectually stimu- 
lating or full of adventure, yet planning 
them has become imperative as understand- 


® This article was prepared with the collabora- 
tion of the staff of the Biomechanics Laboratory, 
University of California, San Francisco and Berke- 
ley. Dr. Inman is Director of the Laboratory. 


ing and treatment of acute diseases has im- 
proved and the part of life which can be 
called “old age” has been prolonged. 

Medical education, therefore, must extend 
to planning programs for the care of patients 
with chronic disabilities; not until it does 
will the related social and economic prob- 
lems be solved. 

Throughout most of the history of medi- 
cine, it has been recognized at least implic- 
itly that research, education, and practice 
are interdependent. Thus, medical practice 
progresses where it maintains contact with 
advancing knowledge and, to keep teaching 
abreast of the flow of new knowledge, an ed- 
ucational institution must be involved with 
research. But, though the role of the univer- 
sity in relating these fields has been evident 
for many years, problems still occur when 
interdisciplinary research is planned. 

Compartmentalization in a university 
checks the advancement of research when 
it makes it possible for particular depart- 
ments to create false boundaries for an area 
of investigation, limiting the interests of 
potential investigators and the knowledge 
available to them. When interdisciplinary 
research is desirable, its organization should 
be extradepartmental. 
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The Biomechanics Laboratory at the Uni- 
versity of California, San Francisco and 
Berkeley, has been set up to provide the 
communication and cooperation between 
specialists that is necessary if the problems 
of the whole man are to be solved. Nowhere 
is the need for this communication more evi- 
dent than in the field of chronic disabilities. 
In the case of the amputee, with whom the 
Biomechanics Laboratory is concerned, if a 
new limb is to be successfully provided 
efforts in basic science, medicine, and engi- 
neering must be combined. The value of 
this interdisciplinary or “team” approach 
has been conclusively shown over the past 
15 years of prosthetics research. Advances 
in knowledge of human locomotion and of 
how lost parts can be functionally replaced 
have been possible only because of the di- 
versity of interests of the various specialists 
active in the artificial limb program and be- 
cause their research was founded on a con- 
cept of mutual effort. 


Development of the Biomechanics 
Laboratory 


In April 1945, when attention was given 
to the number of amputations done during 
World War II, a Committee on Prosthetic 
Devices was formed by the National 
Academy of Sciences—National Research 
Council to promote the improvement and 
development of new prosthetic devices. 
Originally the Comittee allocated research 
funds to industrial laboratories, but early 
in the program it became apparent that the 
replacement of limbs was a far more diffi- 
cult problem than was appreciated at first. 
Within a few months, the Committee de- 
cided that improved design of prostheses 
could only follow intensive anatomico-phys- 
iological and engineering research. Con- 
tracts were made, therefore, with certain 
universities, and the University of Califor- 
nia was one of the first to accept funds for 
research in this field. 

When the University was approached by 
the Committee, research of a biomechanical 
nature, supported by grants from the Na- 
tional Foundation of Infantile Paralysis, 
was already in progress within the Depart- 
ments of Orthopaedic Surgery and Anat- 
omy. With the cooperation of Drs. Verne T. 
Inman and J. B. deC. M. Saunders of these 


departments, the Prosthetic Devices Re- 
search Project, headed by Professor Howard 
D. Eberhart, was formed in the College of 
Engineering at Berkeley. In this early ex- 
ample of interdisciplinary research, a team 
of engineers and surgeons began to lay a 
base in biomechanical principles for the 
intelligent design of artificial limbs. 

The work was done by groups on the 
Berkeley, San Francisco, and Los Angeles 
campuses. The Berkeley group applied 
engineering skill to the study of human loco- 
motion, the design and development of 
mechanisms to be incorporated into lower- 
extremity prostheses, and to the develop- 
ment of fitting and alignment techniques. 
The San Francisco group studied medical 
aspects of amputation, including surgical 
procedures, skin disorders, pain, and energy 
expenditure. The Los Angeles group evalu- 
ated the problems of the upper-extremity 
amputee and developed devices for grasp- 
ing and methods for harnessing of appli- 
ances. In addition, the Extension Division 
of the School of Medicine at Los Angeles 
established courses for the nationwide dis- 
semination of this knowledge. 

The direction in which the research de- 
veloped on the San Francisco campus was 
indicative of a second major change in em- 
phasis in the formulation and working out 
of problems basic to biomechanical design. 
The first change, as stated earlier, occurred 
in 1945 when the Committee gave con- 
tracts for fundamental research. It was 
realized then that the criteria for the design 
of artificial limbs must be based on struc- 
ture and functioning of the normal human 
body—that not only the machine but also 
the man must be considered. The work at 
the University of California brought forth 
the second major realization: the goal of 
restoration of normal function cannot be 
achieved without a thorough study of the 
amputee himself. Designers of prostheses 
must take heed of the medical problems 
which arise in time as a consequence of 
amputation and, perhaps more important, 
of those which arise as a consequence of 
wearing the prosthesis. 

Concurrently with the early work of the 
Berkeley team, a faculty group in San Fran- 
cisco gathered to discuss informally and 
then to participate in investigations on 
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medically or theoretically oriented prob- 
lems of muscle, nerve, and vasculature re- 
lating to orthopedic and neurological con- 
ditions. This group, composed of members 
of diverse departments not only on the San 
Francisco campus but also at neighboring 
institutions, came to be known unofficially 
as the Biomechanics Group. A close rela- 
tionship existed between this group and the 
Berkeley project, because of the similarity 
of interests, common sources of support, 
and overlapping of personnel. 

By 1952, the Prosthetic Devices Research 
Project was concerned largely with the de- 
velopment of improved lower-extremity 
prostheses, improvement of fitting tech- 
niques, and training for surgeons and pros- 
thetists, all with growing awareness of the 
problems of the individual amputee. Over 
the next few years, the medical problems 
of the amputee became ascendant; mean- 
while, in 1952, the Lower-Extremity Ampu- 
tee Research Project was formed from the 
groups on both campuses. 

The Biomechanics Laboratory was organ- 
ized in 1957, out of the previous project, 
for these reasons: 1) to facilitate the par- 
ticipation of faculty members of the Col- 
lege of Engineering in the program; 2) to 
offer facilities for the participation of a 
large number of faculty members; 3) to 
offer more graduate training; and 4) to 
effect a gradual change in emphasis from 
problems of amputation to disorders of the 
integrated neural, muscular, and skeletal 
systems. 

“Biomechanics” was at that time defined 
as the study of the dynamics of the mechan- 
ical construction of the human body. Em- 
phasis was first placed on the locomotor 
system but has since been extended to 
include neural control mechanisms, as well 
as changes in tissues in response to forces 
exerted on them. Obviously, this area is 
not confined to a single university depart- 
ment or even to a single college or school. 

The emergence of biomechanics as an 
area of medical and engineering research 
reflects an interesting change which the 
advance of science is bringing about in 
human society: People no longer die before 
they wear out their bodies. With the con- 
quering of disease organisms, the chief 
medical problems are becoming those of 


repair or replacement of defective, worn- 
out, or lost parts. Engineering specifica- 
tions are needed for this work of main- 
tenance. 

Lost extremities were historically perhaps 
the first biomechanical challenge to be 
taken up by the surgeons and the makers 
of spare parts. Since this problem has never 
been completely solved, either in previous 
centuries or even in recent years, the area 
of investigation of the Biomechanics Lab- 
oratory continues to be replacement of lost 
extremities with repair of stumps if neces- 
sary. But this is, after all, the psychological 
age, and the problem should probably not 
be stated so unequivocally. The goal of 
the Biomechanics Laboratory is the return 
of maximum function to the amputee. 

In general, the questions being con- 
sidered form three distinct groups: post- 
amputational medical problems, prosthetic 
problems, and postprosthetic problems. 

First, amputation causes medical prob- 
lems irrespective of whether the amputee 
is provided with a prosthesis or not. Pain- 
ful and tender stumps may persist, with or 
without painful phantom sensation; changes 
in temperature tolerance occur because of 
changes in the temperature-regulating sys- 
tem of the body; and psychological trauma 
may complicate the rehabilitation process. 

Second, design and construction of pros- 
theses present some highly technical en- 
gineering problems. For example, the need 
for internal damping mechanisms in the 
prosthesis involves complex problems of 
hydraulics and viscous fluids; the necessity 
of maximum strength with minimum weight 
must also be considered. Design informa- 
tion for prostheses must be obtained from 
the study both of normal human locomo- 
tion and of the disturbed function of the 
skeletal system as a result of the amputa- 
tion. Physiological changes must be con- 
sidered simultaneously with the desired 
functions to be incorporated in the pros- 
thesis. 

Third, both medical and prosthetic prob- 
lems arise when the prosthesis is applied 
to the amputee—the result of the man- 
machine combination. The contact between 
stump and socket leads to dermatological 
disorders, such as epidermoid cysts, abra- 
sions, and allergic skin reactions to inside 


[35] 








“finishes” of wooden sockets. Tissue changes 
occur because of abnormal pressures on 
the stump, and pain may be caused by 
pressure on tender areas. The transmission 
of forces from stump to prosthesis and from 
prosthesis to stump brings about problems 
of alignment. The question of excessive 
energy expenditure in amputees also arises 
with the activation of the prosthesis. 

From the beginning of this study of am- 
putation and application of prostheses to 
amputees, observation and systematic de- 
scription has pointed to areas in engineer- 
ing, anatomy, and physiology in which basic 
data were lacking and research in these 
specific areas has been initiated. As funda- 
mental information is gathered, it is ap- 
plied to the solution of problems of ampu- 
tation and amputees. This process is con- 
tinually repeated: As more is learned about 
the mechanics of locomotion and the con- 
trol of pain, better amputation stumps will 
be fashioned which will in turn impose 
modifications of design on prostheses; im- 
provements in prosthetic devices will in 
turn influence methods of amputation sur- 
gery. 

In addition, the biomechanical principles 
established have wider applications than 
just to amputation considerations, and the 
problems of amputation often find better 
formulation in terms of a wider range of 
disorders. Not only does this research have 
wide implications for rehabilitation, which 
is assuming an increasingly important role 
in view of our aging population, but it 
should further our basic knowledge of hu- 
man biological processes. 


Organization and Scope of Present 
Research 


To give some idea of the range of the 
activity at the Biomechanics Laboratory, a 
brief summary of its organization and of 
the investigations now under way by the 
various study groups follows. The Bio- 
mechanics Laboratory, one of the several 
laboratories cooperating with the Academy- 
Research Council Committee on Prosthetics 
Research and Development, consists of the 
Biomechanics Research Board; a director 
(the principal investigator, who is also 
chairman of the research board), assisted 
by a full-time administrator and secretarial 


and editorial personnel; and a scientific 
staff with technical assistants. The board 
establishes policies for research activities 
and allocation of funds. The scientific staff, 
consisting of faculty members of the regu- 
lar departments of the University and other 
nonfaculty research personnel, formulates 
questions to be studied in the area of bio- 
mechanics, carrying out their studies with 
appropriate interdisciplinary collaboration, 
and trains research fellows and graduate 
students. Sources of research funds are the 
National Institutes of Health, the Veterans 
Administration, the Office of Vocational 
Rehabilitation, and the Easter Seal Re- 
search Foundation. 


1—Postamputational medical problems: 


a) Techniques of amputation surgery—Inves- 
tigators in the fields of orthopedic surgery 
are testing and evaluating osteoplastic 
and myoplastic methods of preparing 
stumps for end-bearing. Physiological 
explanations for the observed effects of 
various surgical procedures are also being 
sought by this group. 

b) Circulatory changes.—Investigators. in the 
field of vascular surgery are attempting 
to define the relationship between ana- 
tomic and physiological factors of circula- 
tion in long bones and successful amputa- 
tion. It is hoped also to gain basic 
information on circulatory processes. 

c) Nerve patterning and mechanisms of pain. 
—Neuroanatomists and neurophysiologists 
are studying the structures and pathways 
that transmit pain and _ physiological 
mechanisms in the occurrence of pain, as 
both relate to understanding and allevia- 
tion of pain in amputation stumps and 
phantom limbs. 

d) Evaluation of psychological problems.— 
Originally undertaken as part of the study 
of pain, this investigation by psycholo- 
gists and psychiatrists now includes the 
factors important in adequate total ad- 
justment by the amputee and ways of 
improving this adjustment. 


2—Prosthetic problems: 


a) Physiological studies of human locomotion. 
—Since 1945, engineers, physiologists, 
physiatrists, and rehabilitation workers 
have continued and developed their fun- 
damental studies of human locomotion for 
application to the design of improved 
prostheses. Studies of the foot and ankle 
and of the role of the trunk in spine 
stability are now being made. 

b) Design and development of prostheses—In 
the area of lower-extremity prosthetic de- 
vices, engineers on the Berkeley campus 
are now working mainly on the bio- 
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mechanics of below-knee prosthetics, with 
attention being given to alignment aids 
and further study of mechanics and mate- 
rials of devices previously developed by 
the group. 

c) Fundamental and applied prosthetics — 
Clinical studies are being made in con- 
nection with the design and development 
group on particular problems of fitting, 
alignment, effects of weight-bearing on 
various areas, and stump socket pressures. 

d) Pilot study in brace research.—This study 
in the field of orthotics is essentially a 
comparison of normal and orthotic func- 
tions. Anatomic study of the body parts 
involved is being done to determine 
where and how forces are to be applied. 

3—Postprosthetic problems: 

a) Energy expenditure—Physiologists and 
physiatrists are carrying out basic physio- 
logical studies of the energy requirements 
of normal subjects, hemiplegics, ampu- 
tees, and geriatric amputees, with and 
without use of various types of assistive 
devices. The various components of 
energy expenditure and simple means of 
estimating it are also being investigated. 

b) Skin disorders—Attention of the derma- 
tologists has been given to treatment and 
prevention of skin problems that com- 


monly occur in lower-extremity amputees, 
to formulation of principles of proper 
stump hygiene, to special medical prob- 
lems, and to sweating and temperature 
regulation in the stump skin. 


Planning for the Future 


Because emphasis is placed on fluidity of 
organization and freedom of study within 
the program of the Biomechanics Labora- 
tory, communication exists between investi- 
gators from widely differing disciplines, and 
present and new areas of investigation can 
be constantly developed. Of course, the 
long-range potentials of any phase of the 
research are always kept in mind. It is 
expected, therefore, that the principles now 
being established will have applications far 
wider than to the problems of amputation. 

It is evident, however, that the present 
organization is only a beginning in develop- 
ment of the team approach—seen to be 
necessary and proved to be possible—that 
will lead us toward an understanding of 
the whole man. 


SCIENCE NEWS 


ANNUAL MEETING 
NATIONAL ACADEMY OF SCIENCES 


The ninety-seventh annual meeting of 
the National Academy of Sciences was held 
in Washington, April 25-27, with more 
than 250 members in attendance. The pro- 
gram included scientific sessions on Mon- 
day, April 25, and Wednesday, April 27; 
the presentation of Academy medals on 
Monday evening, followed by scientific ex- 
hibits and demonstrations and a reception 
for the medalists and guests; business ses- 
sions on Tuesday, April 26, for the election 
of officers and members and the transaction 
of other business; and the annual Academy 
dinner on Tuesday evening, preceded by 
the President’s reception. 

In addition to the sessions for contributed 
papers, there were four symposia of invited 
papers. On Monday morning Hans A. 
Bethe of Cornell University served as chair- 
man of a symposium on Nuclear Processes 
in Stars and Supernovae. The speakers 


were William A. Fowler, California Insti- 
tute of Technology; Jesse L. Greenstein, 
Mount Wilson and Palomar Observatories; 
Fred Hoyle, Cambridge University; and 
E. E. Salpeter, Cornell University. The 
papers covered neutron reactions in red 
giants and supernovae, abundance peculiar- 
ities in stars and supernovae, Type I and 
Type II supernovae explosions, and neutron 
stars. 

On Monday afternoon, a symposium on 
Current Investigations on the Brain and 
Behavior was held under the chairmanship 
of Leonard Carmichael of the Smithsonian 
Institution. Six papers were presented: 
three by Edward V. Evarts, H. Enger Ros- 
vold, and Paul D. McLean, all of the Na- 
tional Institute of Mental Health; and three 
by Robert Galambos, John W. Mason, and 
Walle J. H. Nauta, all of the Walter Reed 
Army Institute of Research. The topics 
included effects of sleep and waking on 
single cortical neurons, recent findings with 
respect to the relationship between cere- 
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brocortical functions and behavior, locali- 
zation of genital function in the limbic sys- 
tem, experiments on the functional localiza- 
tion of learning, the limbic system and 
endocrine regulation, and an anatomical 
substratum of cerebrovisceral functions. 

The third symposium was held Wednes- 
day morning on Genetic Determination of 
Protein Structure. Under the chairmanship 
of Robley C. Williams of the University of 
California, four papers were delivered on 
the topology and topography of the genetic 
fine structure, genetic control of the bio- 
synthesis of bacteriophage T4 lysozyme, 
comparison of the protein structure of to- 
bacco mosaic virus strains, and the genetics 
of normal and abnormal human hemoglo- 
bins. The presentations were made by: 
Seymour Benzer, Purdue University; C. B. 
Anfinsen, Jr., National Institutes of Health; 
H. G. Wittman, Max-Planck-Institute fiir 
Biologie, Tiibingen, Germany; and Vernon 
M. Ingram, Massachusetts Institute of Tech- 
nology. 

The fourth symposium on Solar Emissions 
and the Interplanetary Medium was ar- 
ranged in cooperation with the American 
Geophysical Union. The opening session 
on Wednesday afternoon was under the 
chairmanship of Robert Jastrow of the Na- 
tional Aeronautics and Space Administra- 
tion. A second session was held on Thurs- 
day morning, April 28, as a part of the an- 
nual meeting of the American Geophysical 
Union. Walter O. Roberts, High Altitude 
Observatory, Colo., served as chairman of 
this session. Each session included four 
papers. The participants were: 


R. Grant Atuay, High Altitude Observatory, 
Colo. 

D. E. BLACKWELL, Cambridge University, England 

JosepH W. CHAMBERLAIN, Yerkes Observatory 

J]. F. DenissE,, Meudon Observatory, France 

G. ELwert, University of Tiibingen, Germany 

HERBERT FRIEDMAN, U. S. Naval Research Labo- 
ratory 

J. H. Pwpincton, Division of Radiophysics, Com- 
monwealth Scientific and Industrial Research 
Organization, Australia 

ARNOLF SCHiiLTER, Max-Planck-Institute fiir Phy- 
sik und Astrophysik, Munich, Germany 


Thirty-seven contributed papers on a 
wide variety of subjects were presented in 
the other scientific sessions. Abstracts of 
these were printed in Science, Vol. 131, pp. 
1316-1322, April 29, 1960. 


Five Academy medals were presented at 
the Monday evening ceremony. The Daniel 
Giraud Elliot medal, awarded for the most 
meritorious work in zoology or paleontology 
published each year, was presented to 
Alfred Sherwood Romer, Museum of Com- 
parative Zoology, Harvard College. George 
Wells Beadle, California Institute of Tech- 
nology, received the Kimber genetics medal 
in recognition of his achievement in the 
science of genetics. 

The J. Lawrence Smith medal for investi- 
gation of meteoric bodies was awarded to 
Ernst J. Opik, University of Maryland and 
Armagh Observatory. Yusuke Hagihara, 
University of Tokyo, was the recipient of 
the James Craig Watson medal for his note- 
worthy astronomical research. The Agassiz 
medal, awarded for original contribution in 
the science of oceanography, was presented 
in absentia to Anton Frederik Bruun, 
Zoological Museum, University of Copen- 
hagen. His Excellency, Count K. G. Knuth- 
Winterfeldt, Ambassador of Denmark, ac- 
cepted the medal for Dr. Bruun. 

Sir Cyril Norman Hinshelwood, President 
of the Royal Society, which is observing 
its tercentenary this year, was the guest of 
honor at the Academy dinner on Tuesday 
evening. At the dinner, George Kistiakow- 
sky greeted the Society on behalf of Presi- 
dent Eisenhower in honor of its tercente- 
nary. Henry Allen Moe, President of the 
American Philosophical Society, brought 
greetings from the Society to Sir Cyril and 
the Royal Society. Alan T. Waterman, 
Director of the National Science Founda- 
tion, was awarded the Public Welfare 
Medal for “eminence in the application of 
science to the public welfare.” 

The election of officers and new members 
on Tuesday morning is reported elsewhere 
in this issue of News Report. The after- 
noon business session on Tuesday was de- 
voted to the presentation of reports and 
the discussion of Academy undertakings. 

While the members were attending the 
business session, their lady guests enjoyed 
a visit to the Hampton National Historic 
Site near Baltimore. “Hampton” is one of 
the great post-Revolutionary mansions in 
America, surrounded by forty-five acres of 
grounds. On the way to Hampton the 
ladies visited the Walters Art Gallery. 
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ELECTION OF OFFICERS AND MEMBERS 
NATIONAL ACADEMY OF SCIENCES 


At the annual business meeting of the 
Academy on April 26, Lloyd V. Berkner, 
President of Associated Universities, Inc., 
was elected to a four-year term as Treasurer 
of the Academy. G. Evelyn Hutchinson, 
Sterling Professor of Zoology at Yale Uni- 
versity, and Robley C. Williams, Professor 
of Virology and Research Biophysicist at 
the University of California at Berkeley, 
were elected members of the Council of 
the Academy for three-year terms to suc- 
ceed Frederick Seitz, University of Illinois, 
and Harry L. Shapiro, American Museum 
of Natural History, who will complete their 
terms on the Council on June 30, 1960. 

The following new members and foreign 
associates were elected to the Academy: 


New Members of the Academy: 


HERBERT LAWRENCE ANDERSON, Director, The 
Enrico Fermi Institute for Nuclear Studies, 
University of Chicago 

ALLEN VaRLEY Astin, Director, National Bureau 
of Standards 

NicoLaAs BLOEMBERGEN, Professor of Applied 
Physics, Harvard University 

ALFRED THEODORE BLoMQuIsT, Professor of Chem- 
istry, Cornell University 

Henry GeorcE Booker, Director, School of Elec- 
trical Engineering, Cornell University 

Armin CHARLES Braun, Professor of Plant Pathol- 
ogy and Member, The Rockefeller Institute 

Owen CHAMBERLAIN, Professor of Physics, Univer- 
sity of California at Berkeley 

NorMAN RALPH Davinson, Professor of Chemistry, 
California Institute of Technology 

Wiu1aMm FELLER, Professor of Mathematics, 
Princeton University 

HERBERT FRIEDMAN, Superintendent, Atmosphere 
and Astrophysics Division, U. S$. Naval Research 
Laboratory 

Rosert GALamsos, Chief, Department of Neuro- 
physiology, Walter Reed Army Institute of 
Research 

Murray GeEtui-Mann, Professor of Theoretical 
Physics, California Institute of Technology 

DonaLp REDFIELD GriFFIN, Professor of Zoology, 
Harvard University 

HERBERT SANDER Gutowsky, Professor of Physical 
Chemistry, University of Illinois 

BERNARD Havurwi7z, Professor of Astro-Geophysics, 
High Altitude Observatory, University of Colo- 
rado 

Ho.itis Dow Hepserc, Professor of Geology, 
Princeton University 

Kart FERDINAND HERZFELD, Professor of Physics, 
Catholic University of America 

Cart Iver Hovianp, Professor of Psychology, 
Yale University 


RosBertT JOsEPH HvuEBNER, Chief, Laboratory of 
Infectious Diseases, National Institute of Allergy 
and Infectious Diseases, National Institutes of 
Health 

Avucustus Braun KInzEL, Vice President—Re- 
search, Union Carbide Corporation 

SaLtvapor Epwarp Luria, Professor of Micro- 
biology, Massachusetts Institute of Technology 

DantEL Mazia, Professor of Zoology, University 
of California at Berkeley 

STANFORD Moore, Professor of Biochemistry and 
Member, The Rockefeller Institute 

THEODORE THOMAS Puck, Professor of Biophysics, 
University of Colorado Medical Center 

Rocer Wo.cotr Sperry, Professor of Psycho- 
biology, California Institute of Technology 

Wiiit1aM _Howarp STEN, Professor of Biochemis- 
try and Member, The Rockefeller Institute 

Witson Stuart Stone, Professor of Zoology, 
University of Texas 

GrBertT JossE Stork, Professor of Chemistry, 
Columbia University 

RicHarpD TousEy, Head, Rocket Spectroscopy 
Branch, Atmosphere and Astrophysics Division, 
U. S. Naval Research Laboratory 

JEROME Bert WiesNER, Director, Research Labo- 
ratory of Electronics, Massachusetts Institute of 
Technology 

Gorpon RANDOLPH WILLEY, Professor of Central 
American and Mexican Archaeology and Eth- 
nology, Peabody Museum, Harvard University 

CarroLt Mitton Wiiu1aMs, Professor of Zoology, 
Harvard University 

Otis CHappock Wrtson, Astronomer, 
Wilson and Palomar Observatories 

Cumyton NATHAN Woo sey, Professor of Neuro- 
physiology, University of Wisconsin 

ANTONI ZyGMuND, Professor of Mathematics, Uni- 
versity of Chicago . 


Mount 


Foreign Associates: 


EpMonp ANTOINE Brun, Professor of Fluid Me- 
chanics, University of Paris, Paris, France 

Sm Cyrm Norman HinsHEtwoop, Professor of 
Chemistry at Oxford University, Exeter College, 
Oxford, England 

Lev Daviwovicu LANpAu, Professor of Theoretical 
Physics, S. I. Vavilov Institute of Physical Prob- 
lems, Academy of Sciences of the U.S.S.R., Mos- 
cow, U.S.S.R. 

Luis F. Letom, Research Professor of Biochemis- 
try, University of Buenos Aires, Buenos Aires, 
Argentina 


ANNUAL MEETING 
AMERICAN GEOPHYSICAL UNION 


The American Geophysical Union held 
its 41st annual meeting in Washington, 
D. C., April 27-30. The Academy—Re- 
search Council building served as head- 
quarters for the meeting. Scientific ses- 
sions, at which more than 300 contributed 
papers were presented, were held at both 
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the Academy-Research Council and nearby 
auditoriums. 

Each of the Union’s eight sections held 
its own sessions, ranging in number from 
one in tectonophysics to 10 in meteorology. 
At a plenary session, four papers were pre- 
sented summarizing current knowledge on 
the Antarctic including weather and cli- 
mate, ice cover, and subglacial structure. 
The Union’s new Planning Committee on 
Planetary Sciences, established under the 
chairmanship of Homer E. Newell, National 
Aeronautics and Space Administration, ar- 
ranged a series of sessions that dealt with 
various aspects of planetary science. 

The William Bowie Medal awarded an- 
nually for outstanding research in the field 
of geophysics was presented this year to 
Francis Birch of Harvard University. The 
evening lecture, presented at the same time 
as the Bowie Medal award, was given this 
year by A. L. Hales, a geophysicist from the 
Union of South Africa, currently engaged 
in research at Carnegie Institution of Wash- 
ington. 

An innovation in this year’s program were 
the two sessions on Solar Emissions in the 
Interplanetary Medium conducted in co- 
operation with the National Academy of 
Sciences. This symposium is described 
elsewhere in the News Report. 


CONFERENCE ON FIBER BLENDS 


The Committee on Textile Fabrics held 
a Conference on Fiber Blends, May 17 and 
18, at the Quartermaster Research and 
Engineering Center, Natick, Mass. J. B. 
Goldberg of New York City, a consultant 
to textile and allied industries, served as 
chairman. 

The principal objective of the conference 
was to stimulate imaginative research that 
will lead to the development of new fabrics 
for both military and civilian needs. 

Four sessions were held by leading scien- 
tists and technologists from industry, gov- 
ernment, and private research organiza- 
tions. Topics covered various aspects of 
intimate blending, combining yarns of dif- 
ferent fiber, aesthetic properties and serv- 
iceability, and application of blends to mili- 
tary uses. Discussion periods followed each 
presentation. 


COMMITTEE ON 
INTERNATIONAL EXCHANGE OF 
PERSONS 


The Committee on International Ex- 
change of Persons has issued an announce- 
ment of the 1961-62 awards authorized 
under the Fulbright Act for university lec- 
turing and advanced research in the par- 
ticipating countries of Europe, the Near 
and Far East, and Africa. Closing date for 
applications is October 1, 1960. 

Awards for 1961-62 are offered in the 
following countries: Austria, Belgium and 
Luxembourg, China (Taiwan), Denmark, 
Finland, France, Germany, Greece, Iceland, 
Iran, Ireland, Israel, Italy, Japan, The 
Netherlands, Norway, Spain, Sweden, Tur- 
key, the United Arab Republic, the United 
Kingdom, and the United Kingdom Colo- 
nial Dependencies in Africa, Asia, and the 
Mediterranean. 

Detailed program information and appli- 
cation forms may be obtained from the 
Committee on International Exchange of 
Persons, Academy-—Research Council. 


CONFERENCE ON THE STATUS OF THE 
Ru BLOOD GROUPING SYSTEM 


An informal conference to explore the 
problems of the Rh blood grouping system 
was held at Princeton, N. J., on April 21 and 
22, sponsored by the Subcommittee on 
Transfusion Problems and the Committee 
on Blood and Related Problems. This con- 
ference offered blood grouping serologists 
an excellent opportunity to exchange de- 
tailed views with immunologists, immuno- 
chemists, and geneticists. Since a majority 
of the leading workers, both from the 
United States and abroad, were present, it 
seems probable that this exchange of opin- 
ions will exert a profound effect on the 
genetic and immunological interpretations 
of work in this field. It is believed that a 
much clearer understanding of many of the 
problems related to Rh notation was 
achieved, and the blood committees are 
very hopeful of continued progress in this 
area. 

Support for the conference was received 
from the National Heart Institute and the 
Departments of the Army, Navy, and Air 
Force. 
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CONFERENCE ON TROPICAL BOTANICAL 
PROBLEMS 


The leading botanical institutions of the 
United States are becoming increasingly in- 
volved in problems related to plants indig- 
enous to tropical and subtropical regions. 
Information is lacking on facilities for re- 
search, sources of material, cooperative 
possibilities, and the development of over- 
all guiding policies. 

Therefore, at the suggestion of William 
J. Robbins, Director Emeritus of the New 
York Botanical Garden, a conference was 
held at Fairchild Tropical Garden, Coconut 
Grove, Fla., on May 5-7, under the auspices 
of the Academy-Research Council and with 
the support of the National Science Foun- 
dation. Dr. Robbins served as chairman of 
the conference and W. H. Larrimer, Divi- 
sion of Biology and Agriculture, was in 
charge of arrangements. 

The conference consisted of four ses- 
sions: 1) Problems in Tropical Botany, with 
A. C. Smith, Smithsonian Institution, as 
moderator; 2) Research and Teaching 
Needs in Tropical Botany and Allied Fields, 
with F. W. Went, The Missouri Botanical 
Garden, as moderator; 3) Botanical Facili- 
ties in the American Tropics and their Pro- 
grams, both Current and Future, with Bas- 
sett Maguire, Director of the New York 
Botanical Garden, as moderator; and 4) 
Information Center for Tropical Botany 
and Associated Activities, with G. H. M. 
Lawrence, L. H. Bailey Hortorium, Cornell 
University, as moderator. 

A formal technical report of the confer- 
ence, including recommendations, will be 
available at a later date. 


CONFERENCE ON THE PRESERVATION OF 
PRIVATE MANUSCRIPTS 


Scientists, historians, and other specialists 
met at the Cosmos Club, Washington, D. C., 
May 5 and 6, to discuss what steps can be 
taken to stop the distressing disappearance 
of scientific documents. The specific prob- 
lem is not one affecting national security 
but scientific scholarship: how to locate and 


preserve original papers of great American 
scientists. 


Introductory statements were made by 
Henry E. Guerlac, president of the History 
of Science Society, and Richard H. Shyrock, 
librarian of the American Philosophical So- 
ciety. Sessions were held on the following 
subjects: case studies of research experi- 
ence; the role of the archivist in the preser- 
vation of scientific records; what is to be 
saved; and solutions and activities. Prin- 
cipal addresses were delivered by the Hon- 
orable Wayne C. Grover, Archivist of the 
United States, and by Chauncey Leake, 
president of the American Association for 
the Advancement of Science. 

The meeting was sponsored by the five 
institutions which were represented on the 
Conference organizing committee: the Li- 
brary of Congress, Nathan Reingold, Chair- 
man; Society of American Archivists, 
Herman R. Friis; National Historical Pub- 
lications Commission, Philip M. Hamer; 
Smithsonian Institution, Robert P. Mult- 
hauf; and the Academy—Research Council, 
André C. Simonpietri. This committee was 
charged with the preparation and publica- 
tion of the results of the discussions. It is 
also to serve as an interim continuing body. 


BUILDING RESEARCH INSTITUTE 
NEW OFFICERS 


Re-elected to a second term as President 
of the Building Research Institute and 
Chairman of the Executive Committee was 
Harold L. Humes, Vice President, Baldwin- 
Ehret-Hill, Inc., and re-elected to a second 
term as Vice President and Vice Chairman 
of the Executive Committee was Robert W. 
Cutler of Skidmore, Owings and Merrill. 
In addition, for the first time this year, two 
additional Vice Presidents were elected. 
They are Graham J. Morgan, United States 
Gypsum Co., and Peter B. Gordon, Wolff 
and Munier, Inc. 

The following new members were ap- 
pointed to the Board of Governors: 

Jack E. Gaston, General Manager, Building 

Materials Research, Armstrong Cork Company 


Grayson Git, President, Grayson Gill, Inc., 
Architects 

T. F. Ott, Director of Research, Armco Steel 
Corporation 

Howarp C. Harpy, Howard C. Hardy and Asso- 
ciates 

WALTER SANDERS, Chairman, Department of Ar- 
chitecture, University of Michigan 
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RESEARCH ASSOCIATESHIPS IN 
MATHEMATICS 


The Office of Naval Research (ONR) has 
announced the award of six postdoctoral re- 
search associateships in mathematics for the 
academic year 1960-61. These awards were 
made upon the recommendation of the 
Committee on Mathematics Advisory to 
ONR. The recipients of the research asso- 
ciateships are listed below, together with 
their fields of research and the institution 
making the appointment: 


Martin A. Arxowirz (Ph. D., Cornell University, 
1960) 
Algebraic topology—Johns Hopkins University 
GeorceE R. Biaxtey (Ph. D., University of Mary- 
land, 1960) 
Functions of a complex variable—Cornell Uni- 
versity 
Peter L. Craw ey (Ph. D., California Institute of 
Technology, 1960) 
Abstract algebra—University of Washington 
James M. Kister (Ph. D., University of Wisconsin, 
1959) 
Topology—University of Virginia 
Larry N. Mann (Ph. D., University of Pennsyl- 
vania, 1959) 
Transformation groups—University of Virginia 
Rosert H. Szczarsa (Ph. D., University of Chi- 
cago, 1960) 
Algebraic topology—Yale University 


INTERNATIONAL CONFERENCE ON 
SARCOIDOSIS 


Fifty medical researchers from nine na- 
tions met at the Academy, June 1-3, to ex- 
plore the current knowledge and exchange 
ideas about the perplexing disease of un- 
known etiology, sarcoidosis. The Interna- 
tional Conference on Sarcoidosis was ar- 
ranged by the Committee on Sarcoidosis of 
the Academy-Research Council. Support 
has come from the National Institutes of 
Health and the U. S. Veterans Administra- 
tion. 

Six broad topics were discussed on Wed- 
nesday, June 1, and Thursday, June 2: 1) 
diagnostic criteria; 2) research on clinical 
aspects of sarcoidosis; 3) the natural his- 
tory of sarcoidosis; 4) research on granu- 
lomatous diseases; 5) analysis of incidence 
and mortality data in the United States; and 
6) geographic epidemiology of sarcoidosis. 

On Friday morning, June 3, the partici- 
pants met in assigned groups to discuss fea- 
tures revealed by the presentations of 


previous days that looked promising for 
further investigation and research. At the 
Friday afternoon plenary session the con- 
ference heard reports by the group chair- 
men. The reports were discussed so as to 
formulate what actions would be necessary 
to expand the knowledge and research of 
sarcoidosis. 

The conference dinner was held on Wed- 
nesday evening, June 1, and James M. 
Hundley, Special Assistant on International 
Affairs of the National Institutes of Health, 
presented the address entitled, “Interna- 
tional Collaboration in Medical Research.” 

Participants from the following countries 
attended the conference: Belgium, Den- 
mark, Japan, Sweden, Switzerland, United 
Kingdom, United States, Union of South 
Africa, and Uruguay. 


ATOMS FOR PEACE AWARD 


The Academy was host to The Atoms for 
Peace Awards, Inc., on May 18, when the 
Atoms for Peace Awards for 1959 and 1960 
were presented in the Great Hall. Four 
American scientists, all active in the devel- 
opment of nuclear reactors, were honored. 
Leo Szilard, Professor of Biophysics at the 
University of Chicago, and Eugene P. Wig- 
ner, Professor of Mathematical Physics at 
Princeton University, shared the 1959 
award. Walter H. Zinn, Vice-President of 
Combustion Engineering, Inc., and Alvin 
M. Weinberg, Director of Oak Ridge Na- 
tional Laboratory, shared the 1960 award. 
Each man received a gold medallion and 
shared equally in the combined honorarium 
of $150,000. 

In addition to remarks by the recipients, 
those attending the presentation ceremonies 
heard Manson Benedict, Professor of Nu- 
clear Engineering at Massachusetts Insti- 
tute of Technology, summarize “The Role 
of the Award Winners in Reactor Develop- 
ment,” and I. I. Rabi, Professor of Physics 
at Columbia University, discuss “Science 
and Public Policy.” 


BIOLOGICAL EFFECTS OF 
ATOMIC RADIATION 


The broadening uses of atomic radiation 
and the intensifying public concern with 
the potential hazards were cited as some 
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woe! 


of the reasons for the publication on May 5 
of a set of summary reports by the six Com- 
mittees on the Biological Effects of Atomic 
Radiation. The new reports supplement 
the original ones issued by the Committees 
in 1956. 

An accompanying “Report to the Public” 
states that the steady accumulation of scien- 
tific information since 1956 has not brought 
to light any facts that call for a drastic re- 
vision of earlier recommendations. 

The current summary is a compendium 
of present knowledge. It also recommends 
needed research, reveals areas of concern 
or confidence, and projects larger prob- 
lems associated with potential future haz- 
ards. Summarized are committee delibera- 
tions in the fields of genetics, pathology, 
meteorology, agriculture and food supplies, 
disposal and dispersal of radioactive wastes, 
and oceanography and fisheries. 

In general, the report concludes, the po- 
tential hazards associated with radiation 
sources are being recognized by an increas- 
ing number of those persons responsible 
for their operation. It cautions there are 
still many unknowns, and research on a 
wide front is urgently needed. With the 
accumulation of new knowledge, the re- 
port concludes man can expect to derive 
increasing benefits from the release of nu- 
clear energy with minimum hazard to him- 
self and his descendants. 


HIGHWAY RESEARCH PRIORITIES 


The Special Committee on Highway Re- 
search Priorities has recommended in a spe- 
cial report to the Highway Research Board 
an expanded national program of highway 
research, extending over the next four or 
five years at an estimated cost of $34 mil- 
lion. 

The report was based on a two-year study 
by a five-man technical committee. This 
Special Committee on Highway Research 
Priorities was created in June 1958, by the 
Executive Committee of the Highway Re- 
search Board. E. H. Holmes, Assistant 
Commissioner for Research of the U. S. Bu- 
reau of Public Roads, is chairman. 

The report suggested in connection with 
research on soils that nuclear energy may 
possibly transform clays and other undesir- 


able materials into useful aggregates. Other 
investigations urged by the committee were 
projects in traffic safety, road maintenance, 
and the use of electronic devices in stimu- 
lating traffic flow, controlling vehicles on 
the road, and stimulating driver reaction 
behind the wheel. 

The 19 research areas given high priority 
by the committee were screened from 101 
specific proposals which had been obtained 
from the Committees of the Highway Re- 
search Board, member departments of the 
American Association of State Highway Of- 
ficials, and other interested agencies and 
institutions. 


NATO AND OEEC FELLOWSHIP AWARDS 


In April, Academy—Research Council fel- 
lowship committees reviewed 197 applica- 
tions for the North Atlantic Treaty Organi- 
zation (NATO) Postdoctoral Fellowships 
in Science and for Organization for Euro- 
pean Economic Cooperation (OEEC) Sen- 
ior Visiting Science Fellowships and made 
recommendations to the National Science 
Foundation regarding appointments under 
these two programs. 

Acting upon these recommendations, the 
U. S. Department of State and the Founda- 
tion announced the awarding of 41 NATO 
Postdoctoral Fellowships—18 in the life 
sciences and 23 in the physical sciences, in- 
cluding mathematics and engineering. Re- 
cipients of these awards, all of whom are 
citizens of the United States, will attend 
institutions in the following foreign coun- 
tries: Canada, Denmark, France, Germany, 
Israel, Italy, The Netherlands, Norway, 
Sweden, and the United Kingdom. The 
NATO sponsored program was instituted as 
a means of strengthening the development 
of science and technology in the pact na- 
tions and to encourage further study and 
training abroad by United States citizens. 

The Organization for European Eco- 
nomic Cooperation and the Foundation an- 
nounced the awarding of the first 27 OEEC 
Senior Visiting Fellowships in Science to 
United States citizens. The fellows will 
study in Australia, Austria, Denmark, 
France, The Federal Republic of Germany, 
Italy, The Netherlands, Portugal, Sweden, 
Switzerland, and the United Kingdom. 
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These awards are designed to improve 
scientific work at the fellows’ home insti- 
tutions by training them in specialities that 
the institutions desire to strengthen. 


INTERNATIONAL CONGRESS OF 


BIOPHYSICS 


An International Congress of Biophysics 
will be held in Stockholm from July 31 to 
August 4, 1961. The purpose of the meeting 
is to provide a forum for international com- 
munication in the field of biophysics. Par- 


9-10 


10-11 


11 


15 


15-16 
16 


ticipants may include members of national 
societies of biophysics, medical physics, and 
related fields; and other scientists interested 
in pure and applied biophysics. The meet- 
ing will be divided between a series of sym- 
posia devoted to special topics in biophysics 
and to presentations of a number of con- 
tributed papers in pure and applied bio- 
physics submitted by the participants. Fur- 
ther information may be obtained from 
Dr. Bo Lindstrém, Department of Medical 
Physics, Karolinska Institutet, Stockholm 


60, Sweden. 


RECORD OF MEETINGS 


Division of Engineering and In- 
dustrial Research, Executive 
Committee, New York City 

Committee on Refractory Metals 

Committee on Ship Steel, Project 
Advisory Committee SR-152 

Veterans Administration Study 
Group on Lumbar Disc Lesions 

Committee on Auxiliary Power 
Units 

Plastics Study Group, Information 
Advisory Task Group, Princeton, 
N. J. 

Committee on Naval Medical Re- 
search, Bethesda, Md. 

Committee on Atmospheric Sci- 
ences 

Committee on Laboratory Animal 
Transportation, Maywood, N. J. 


Directors of Subcenters of IGY 
World Data Center A 

Committee on Ship Steel, Project 
Advisory Committees SR-156 and 
SR-158 


Maritime Cargo Transportation 
Conference, Research Correla- 
tion Conference 


Committee on Ship Structural De- 
sign 

Committee on Hand Functioning 
and Handwear, Los Angeles 


Committee on Dentistry, Chicago 
Committee on Oceanography 
Committee on Ship Steel 
Conference on Research in Perio- 
dontal Disease, Chicago 
Subcommittee on Water Supply 
AASHO Road Test, National Ad- 
visory Committee, LaSalle, Ill. 


March 
16 


16-17 


17 


18 


21-22 


22 


23 
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Committee on International Ex- 
change of Persons 

Conference on Flexible Packaging 
for Military Food Items, High- 
land Park, Il. 

Subcommittee on Thermal Factors 
in Environment 

Materials Advisory Board, Com- 
mittee 6 on Fabrication and 
Processing 

Ad hoc Committee for Proposed 
Symposium on Airborne Infec- 
tion 

Plastics Study Group, Programs 
Task Group, Cleveland 

Committee on the Cardiovascular 
System 

Building Research Advisory Board, 
Subcommittee on Racking Re- 
sistence of Frame Wall Con- 
struction 

Food Protection Committee, Ad 
hoc Subcommittee on Public 
Information, New York City 

Building Research Institute, Execu- 
tive Committee, New York City 

Ad hoc Working Group for Review 
of Microbiological Test Proce- 
dures 

Armed Forces—National Research 
Council Committee on _ Bio- 
Astronautics, Panel on _ Bio- 
Engineering of Protective Sys- 
tems 

Division of Medical Sciences, Exec- 
utive Committee 

Committee on the Survey of Medi- 
cal Research in the Veterans Ad- 
ministration, Ad hoc Subcom- 
mittee on the Administration of 
Research 





March 


24-25 


24-26 


25 


26 


28 


29 


30 


31 


Ad hoc Committee on Confer- 
ences and Symposia on Pure 
Substances 

Division of Chemistry and Chemi- 
cal Technology, Executive Com- 
mittee 

Armed Forces—National Research 
Council Committee on Hearing 
and Bic-Acoustics, | Working 
Group 39 on Biological Effects 
of Vibration 

Armed Forces—National Research 
Council Committee on _  Bio- 
Astronautics, Panel on Closed 
Ecological Systems 

National Research Council, Annual 
Meeting 


Division of Medical Sciences, An- 
nual Meeting 


Division of Chemistry and Chemi- 
cal Technology, Annual Meeting 

Division of Engineering and In- 
dustrial Research, Executive 
Committee 

Division of Mathematics, Annual 
Meeting 

Division of Engineering and In- 
dustrial Research, Annual Meet- 
ing 

Division of Earth Sciences, Annual 
Meeting 

Armed Forces—National Research 
Council Committee on Vision, 
Working Group 10 on Visual 
Standards 

Committee on Waste Disposal, Ad- 
visory to Atomic Energy Com- 
mission 

Organizing Committee, 16th Inter- 
national Congress of Zoology 


Advisory Committee on the Use of 
Electronic Computers in Biology 
and Medicine 


Maritime Cargo 


Transportation 
Conference Board 


U. S. National Committee, Inter- 
national Federation of Documen- 
tation 

Executive Committee, 5th Inter- 
national Congress on Nutrition 

Hospitality Committee, 5th Interna- 
tional Congress on Nutrition 

Committee on Protein Malnutrition 

Committee on International Nutri- 
tion Programs 

Committee on Dietary Allowances, 
Subcommittee on Calcium 

Committee on Amino Acids 

Food and Nutrition Board, Execu- 
tive Committee 


March 
$1—April 1 


April 
1 


5-7 


1l 
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Building Research Advisory Board, 
Technical Studies Advisory Com- 
mittee 


Women’s Committee, 5th Interna- 
tional Congress on Nutrition 

Armed Forces—National Research 
Council Committee on Vision, 
Working Group 6 on Visual Dis- 
plays 

Food and Nutrition Board 

Armed Forces—National Research 
Council Committee on Vision, 
Cleveland 

Committee on Inter-American Sci- 
entific Cooperation 

Building Research Institute, Board 
of Governors, New York City 

Committee on International Ex- 
change of Persons, Washington 
Members 

Food Protection Committee 

Plastics Study Group, Planning 
Committee, New York City 

Building Research Institute, Re- 
search Committee, New York 
City 

Building Research Institute, Pub- 
lications and Publicity Commit- 
tee, New York City 

Mine Advisory Committee 

Ad hoc Committee on Inorganic 
Non-Metallic Materials 

Building Research Institute, Spring 
Conferences, New York City 

Armed Forces—National Research 
Council Committee on Bio- 
Astronautics 

Conference on Electrical Insula- 
tion, Executive Committee 

Committee on Textile Fabrics, New 
York City 

Federal Construction Council, Task 
Group on Refrigerated Storage 
Installations 

AASHO Road ‘Test, Statistical 
Panel 


Building Research Advisory Board, 
New York City 

Committee on Drug Addiction and 
Narcotics 


Subcommittee on Thrombosis and 
Hemorrhage, Chicago 


Federal Construction Council, Task 
Group on Soil Compaction 

U. S. National Committee, Interna- 
tional Union of Biochemistry, 
Chicago 

Highway Research Board, Depart- 
ment Chairmen 








April 
11-12 


12 


14 
15 


16-17 


18 


19-20 
20 


21 


21-22 


22 


136.) 19 p. 


Maritime Research Advisory Com- 
mittee, Ad hoc Conference on a 
Research Center, San Francisco 

Committee on Seismological Sta- 
tions, San Francisco 

Committee on Inorganic Chemis- 
try, Cleveland 

Ad hoc Committee on Needs of 
Colleges in Physical Chemistry, 
Cleveland 

Office of Documentation, Advisory 
Committee, New York City 

Committee on Hand Functioning 
and Handwear, Chicago 

Committee on Geography, Advisory 
to Office of Naval Research, 
Dallas 

Advisory Committee on Tropical 
Medicine 


Agricultural Board 


Federal Construction Council, Op- 
erating Committee 

Advisory Committee on Africa 
South of the Sahara 

Committee on Personnel Armor, 
Natick, Mass. 

Conference on the Status of the 
Rh Blood Grouping System, 
Princeton, N. J. 

Committee on International Ex- 
change of Persons, Washington 
Members 

Committee on Textile Dyeing and 
Finishing, Task Group on Fire- 
Chem Finish for Textile Fabrics, 
Natick, Mass. 

Armed Forces—National Research 
Council Committee on Hearing 
and Bio-Acoustics, Executive 
Council 

Committee on Investigation of 


Applications of Plasma Phenom- 
ena 


April 


23 


23-24 


24 


25 


25-27 


27 


27-28 


28 


29 


Committee on Oceanography, Bal- 
timore, Md., and Washington, 
D.C. 

Division of Earth Sciences, Execu- 
tive Committee 

Subcommittee on Transfusion 
Problems, Princeton, N. J. 

Committee to Evaluate Applica- 
tions for NATO Postdoctoral 
Fellowships in Science and 
O.E.E.C. Senior Visiting Fellow- 
ships 

National Academy of Sciences—Na- 
tional Research Council, Govern- 
ing Board 

Committee on Oceanography, New 
Devices Panel 

Ad hoc Committee on International 
Relations in Biophysics 

National Academy of Sciences, An- 
nual Meeting 


Committee on Maintenance of 
Concrete Pavements as Related 
to the Pumping Action of Slabs 
and the Committee on Rigid 
Pavement Design, Joint Meeting, 
Indianapolis 

Committee on Oceanography, Air- 
Sea Interaction Panel 

Committee on the Survey of Medi- 
cal Research in the Veterans 
Administration 

Committee for Research in Prob- 
lems of Sex 


Maritime Research Advisory Com- 
mittee, Philadelphia 

Building Research Advisory Board, 
Advisory Committee on Criteria 
for Evaluation of Existing and 
Proposed Soil Fills 

Committee on Blood and Related 
Problems and Subcommittee on 
Transfusion Problems, Joint 
Meeting 


NEW PUBLICATIONS 


Averbach, B. L. Where We Stand in Design with 
Brittle Fracture. Washington, NAS—NRC, 1960. 
(Ship Structure Committee. Serial No. SSC- 


Choppin, G. R. The Radiochemistry of Rhodium. 
Washington, NAS—NRC, Committee on Nuclear 
Science, Subcommittee on Radiochemistry, 1960. 
(Nuclear Science Series; Report No. [380-8]) 32 


p. $0.50. (Available from: Office of Technical 
Services, Dept. of Commerce, Washington 25, 


D. C.) 


Cloud Physics Conference, Woods Hole, Mass., 
June 3-5, 1959. Physics of Precipitation; Pro- 


ceedings . 


. . Edited by Helmut Weichmann. 


Washington, 1960. (NAS—NRC Publication 746. 


American 


Geophysical Union, Geophysical 


Monograph No. 5.) 435 p., illus. $12.50. 


[ 46 ] 





Criscuolo, E. L., et al. Manual of Isotope Radi- 
ography. Washington, NAS—NRC, 1960. (Ship 
Structure Committee. Serial No. SSC-121.) 
48 p. 

Daniels, Farrington, ed. Photochemistry in the 
Liquid and Solid State. Based on Some of the 
Papers Presented at a Symposium Held at Endi- 
cott House in Dedham, Mass., September 3-7, 
1957. Arranged by the Sub-Committee of the 
National Academy of Sciences—National Re- 
search Council on the Photochemical Storage 
of Energy. New York, John Wiley & Sons, 
1960. 174 p., illus. $6.00. 


Haas, E. C. A Replication Technique for the 
Study of Brittle Fracture of Ship Plate Steel 
by Electron Microscopy. Washington, NAS- 
NRC, 1960. (Ship Structure Committee. 
Serial No. SSC-119.) 14 p. 


Hyde, Earl K. The Radiochemistry of Thorium. 
Washington, NAS-NRC, Committee on Nuclear 
Science, Subcommittee on Radiochemistry, 1960. 
(Nuclear Science Series; Report No. [30-4]) 
70 p. $0.75. (Available from: Office of Tech- 
nical Services, Dept. of Commerce, Washington 
25, D. C.) 


International Union of Pure and Applied Chemis- 
try. United States Delegation. Report ... to 
the XXth Conference of the International 
Union of Pure and Applied Chemistry, Munich, 
Germany, August 25-29, 1959. Washington, 
NAS-NRC, 1959. 73 p. 


Kleinberg, Jacob, and Cowan, G. A. The Radio- 
chemistry of Fluorine, Chlorine, Bromine and 
Iodine. Washington, NAS-NRC, Committee 
on Nuclear Science, Subcommittee on Radio- 
chemistry, 1960. (Nuclear Science Series; Re- 
port No. [80-5]) 42 p., illus. $0.50. (Available 
from: Office of Technical Services, Dept. of 
Commerce, Washington 25, D. C.) 


National Academy of Sciences. Committee on the 
Biological Effects of Atomic Radiation. The 
Biological Effects of Atomic Radiation; Summary 
Reports from a Study. . . Washington, NAS- 
NRC, 1960. 90 p. 


National Academy of Sciences. Committee on the 
Biological Effects of Atomic Radiation. A Re- 
port to the Public on the Biological Effects of 
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